Honors Advanced Algebra
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Creating Polynomial Functions

Target 2B. Graph, transform and identify the key features of a polynomial function and make connections between

algebraic and graphical forms
Target 2D. Create polynomial functions given factors and zeros
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Review of Prior Concepts

If the graph of a polynomial function has several turning
points, the function can have a relative maximum and a
relative minimum. A relative maximum is the value of the
function at an vp — 1o — dewn turning
point (the “max” y-value). A relative minimum is the value
of the functionata _ down —to— vP  turning
point (the “min” y-value). Furthermore, when we describe
weather a function is increasing or decreasing, we do this
using  +he fnterval vietatbren . This
notation describes where a function is increasing or
decreasing on the
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Fundamental Connection
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The following are equivalent statements about a real number 4 and a polynomial
f(x) = apx™ + -+ a;x + ay.
e x - bisa linear factor of the polynomial f'(x).
e b isa zero of the polynomial function y = f'(x).
e bisaroot (or solution) of the polynomial equation f(x) = 0
e b is an x-intercept of the graph y = f'(x).
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1) What is the factored form of x3 — 2x% — 15x? 7‘6.:1* (Greatert C
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Finding Zeros of Polynomials
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Find the zeros of each function.

5) fG) = (x+2)(x—1)(x-3) 6) f(x) =x(x+5)(x —2)(x —3)
Sed 'F()é) =) St'!" _F(xl =0
O= (x+2)(x-1)(x-3) O = X (x45)(X-) (x-3)
O=X4+7 0=X-I =x-3 & N e =x-3
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Factor Theorem

The expression x — b is a factor of a polynomial if and only if the value of 4 is a zero of the related polynomial
function.

Creating a Polynomial Given Zeros

7) What is a cubic polynomial function in standard form with zeros -2, 2, and 3?
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Write a polynomial function in standard form with the given zeros.
8) x=3,-3 (degree 2) 9) x=1,-1,-2 (degree 3)
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